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5 " DR. JOIN D. BALDESCHYIELER ) @
b\\ 7 Shtioeril N
\ | Chalrman .

// - Division of Chemlstry and Chemical Engineering - STATINTL
Callfornla Instltute of Technolooy, Pasadcna California
o | _ . " to the .
SUBUOM\IITTEE O\J DO\IESTIC AND TNI‘ERNATI ONAL o o
G

_SCIENTZ_[FI_C PLANNING !_\ND ANALYSTS
_ A ~ of the .
'CO\N'ITTEE ON SCIENCF AND TECHNOLOGY
"UNITED STATES HOUSE OF REPRESENTATIVES
. ' ~ on the o
| Us- USSR PROGRAM IN CHEMICAL CATALYSIS
Thursday, 20 November 1975

Mr. Chairman and members of the Subcommittee:

My neme is John D. Baldeschwieler I am ChaJ nnaﬁ of the Divi. sion of
Chernistﬁr and Chemical Engineering of the California Institute of Technology,
and Wo rl\lng Group Chairman of the US-USSR Program in Chemcal Catalysis. I
‘am dclwhtcd to appear before you to describe past progress and future pros-,

<

pects for the Joint US-USSR Program in Chemical Catalysis.

~
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. A science and tcchnology agrecmcnt w1th the Sov1ﬂt Union was signed by
Pre51dent Nixon on 24 May 1972 To carry out the terms of the agreement,
‘the two countries have\established a'Joint Commission on Scientific and
Technical Cooperation. The US USSR Program in Chemical Catalysis was
approved for priority 1mp10mentatlon by the J01nt Comm1551on on 21 March 1973,
.and I was asked by Dr. Stever to serve as Chalrman of the US Working Group.
The Chairman of the correspondlng Soviet working group is Dr. G K Boreskov,
Director, Institute of Catalysis Novosibirsk, USSR. |
The program in cata1y51s is organized into five projects, each headcd
‘JOlntly by a US and- Sov1et Pro;ect é;ordlnator. .The research act1v1ty
supported by the program is carried out by US postdoctoral fellows working
in Soviet laboratories, and vice versa for periods.of three months to one

year. The project titles, project coorainators,'and principal investigators
currently involved in the program are listed in Table I. The US component

of the program is supported by research grants awarded to US investigators
n.by the Vational Science Foundation. These grants are administered in the
Chemlstry D1v151on of the NSF by Dr. Oren F. Williams.
| The American Chemical Society provides assistance in the adminlstration
.of'the catalysis program. This activity is also funded by a National Science
Foundation grant administered by Dr. John. R“ Thomas in the Office of Inter-
naticnal Programs. Dr.‘Richard L. Kenyon fs ‘the Program Administrator for
the: American Chemical Society. The ACS staff which includes Mrs. |

Maria A. Snow, Assistant Program Administrator;;in'addition to Dr. Kenyon,

.is in direct contact with the State Department, the US Embassy in Moscow,

and with various Sovict organizations including the USSR Academy of Sciences,

e -
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.'and the Soviet Embassy in Washlngton regardlng travel arrangements for both

US and Sov1et pr1nc1pa1 1nvest1gators and postdoctoral fellows.

"Program SubStance

A catalyst is a material which ptomotes é_chemical reactlion without
itself participatinglin the réattion. Catalysis technology'is at the heart
of the chemical and petroieum ﬁroceSS'iﬁdustfies.:'Improvements in catalyst
designs have yielded imptoved efficiency:and reduced enefgy’reqﬁirements,

. ahd'thereby reduced costs for an enormous vélume of products produced and
_;marketed in the US and abroad The IS research effort in chemical catzlysis

. has been carrled out both in university. and 1ndustrlal 1aborator1es. Univer-
sity laboratories have contributed to the basic understandlng of the machanism
of Lhemlcal catalvsts, while the effort in industrial laboratorles has included
the development and exp101tatlon of practlcal catalysts for industrial pro-
cesses. Basic research carried out in university laboratories generally has
Sgén availablg in the open Iiterature, wﬁile the industrial catalyst tach-
nology which-is at the heart ‘of the chemical brocéss industry, is highly
proprletary and has been very closely held.

i The Sov1et Union also has a tong tradition of research in catalvsts,' o
with an overall level of effort which probably exceeds that in the United
States. Soviet'contributions té basic research generally have been of good-
quality; _On.the other hand, they have héd difficulty moving dcvelppme“*
from basic research into industrial applications, and their industries

generally have lagged in catalyst techndlogy. _ ” -

- The choice of specific projects under the catalysis program was deter-

mined by the principle of maintaining an apprdximate quid quo pro in the
* Approved For Release 2001/09/03 : CIA-RDP79-00798A000300040018-2
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“exchanne of 1nform1t10n ‘between US and Soviet groups and the decision to
focus the program on fundamental research 1s§pes. For example, in Project I,
Catalysis by Coordination Compiexes and Organbmétallié Cdmpounds, the Soviet
work on the synthesis of organbmetallic.complexes-fbr hitrogen fixation has
been excéllént, and we have alreédy benefited from their expertise. On the
other hand, tﬁe bhysical methods and undérstanding of reaction mechanisms are
' superlor in the US. The second DrOJect Catalytic Reactor Modeling, involves
the use of mathematlcal methods and computers to prpdlct the behavior of
; large catalytic reactors. In this area, the Soviet mathematical analytical
methods are excellent, whereas US cdﬁ%utational tecﬁniqﬁes are more advanced,
Project III, an In-depth Study of Selected-Catalytic Systems, involves an
attempt to standardlze physical methods for charactprlzlng catalysts. In
this area, Sov1et tradltlonal phy51ca1 chemical and klnptlc methods have been

excellent, whereas 1nstrumenta1 metnods in the US are more advanced In

Project IV, the Study of Life-support Systems for Possible Use in Space Travel,

———

both the US and the USSR are secking more efficient methods for the optimum
conversion of metabolites to products that would continue to be useful iﬁ
long-term space travel. Iﬁ Project V,‘entitled Environmental Control, both
the US and the USSR have agreed to a joint approach to the problem of findiné
Cafalysts which will aid in the decomposition of nitric oxide. Although
there are several methods for the reduction of nitric oxide whi&h are in
advancgd developmeﬁt fof reducing the level of oxides of nitrogen in auto-
motive exhausts, the direct catalytic decomposition of nitric oxide has not:
yet been achieved. A fundamental advance in tﬁis area would be of obvious

- interest to both countries. - [ RV AUV

~
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The number of US research fellows who have completcd their work or who
are currently in the Soviet Unlon and the number of Soviet fellows who are
now in the US, or who have completed their work in this country, are summarized
by'project in Table II, Research publlcatlons result1ng from work carried out

under the program are given in Table III. We have been able to find ways of

' working product1vely with the Sov1ets and the published 1esearch 1nd1cates-

some of the flrst results from the Joint Program.

Prohlem Areas

| Wbrklng w1th the Soviets in th¢+Joint Program has been a difficult and
tedious process. A partlcular difficulty has been establlshlng t1me1y and |
reliable communications with the Soviet scientists u01k1ng in this program.
Through con51derable experimentation, we have succeeded in finding methods

to resolve most of the aggravatlng problems which are 1nvolved in workmt7
w1th the Sov1ets The volume of correspondence and detail, however, is
enormous, and the resources of Dr. KénYon of the American Chemical Society
have been essent1a1 to the progress of the program to date.

There are various asymmetries between US ﬂnd Soviet scientific insti-

tutlons whlch have added to the dlfflcultles of the program. Although the

US has managed to send a larger number of people to the Soviet Union,

these people have normally been newly graduated Ph. D.'s with limited
experience. “Furthermore, it has been difficult to find American fellowe who .
are willing to spend periods 1onger than six months in the Soviet Union, and
uﬁually after thelr return from the Sov1et Union, they have accepted different

JObS. Soviet fellows, on the other hand, have been fewer in number, but have

o~ Approved qu Release 2001/09/03 CIA RDP79- 00798A000300040018 2
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."stayed for lohger perlods of time, and generally hamelxnen older, more experi-
enced people. The quality of’these people has bcen excé&llent, and thelr
contrlbutlons to the Joint Program substantlal - Furthemmore, they tend to
.return to their home 1nstltutes “and thercby contrlbute what they learn 1n ‘
the US to the cont1nu1ty of thelr own research programs..

There has been cont1nu1ng concern that through thits program the Sov1ets

.nmy be galnlng access to proprletary US industrial catahyst technology. There
~ appears to be llttle rlsk of thls ‘occurring dlrectly'ijnrough ‘the pro;ects
'~supported under thls program, 51nce the focus of the re$earch has been . in
fundamental areas Wthh are normallx{publlshed in the ogmnxl1terature._
- However, through thls program the Soviet sc1entlsts have: becn able to make
personal contacts with industrial research workers thrmugh symposia spon-
“sored under the program, and they have also Vlslted nunmerous industrial
laboratorles. Industrial technlques in this field have been tradltlonally
hlghly proprletary and closely held, so that 1t is llkéﬁy that US corporations
have been extremely careful in what they have shown to Soviet visitors. I |
have not - attemptcd to monitor or control through this ;nnogram the contacts
‘ -of the Soviets Wlth 1ndu5tr1al companles . or the. poss1ble negotiation or
sale of catalytic ‘Plants or processes to the Soviets.

“Maintaining a quld Pro quo has also been a source .of continuing concern.

The Soviets have delivered reasonably well on the projects that were

agreed to, although not fully. Problems areas ex1st im Project I where

neither Professor'VOI'pin nor research workers fron hisg laboratory have

. been cleared for travel to the US, and in Project IIldhere a fellow from the

Soviet Union has yet to;visit the US. It was'agreed at the last joint

working group session that if these particular problems were not remedied |
3
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fo 1 Julyl¥g%6, that. consideration would be given to eliminating these

projects from the program. = - BT

“-Progress under this program has exceeded my initial modest expecta-

tions. Being able to work productively with the Soviets alrcady represents

a substantial achievement. The pr@gram has clearly provided importaht

’

perscnal contacts with the Soviet scientific community, and a valuable

window into the organization and management of the Soviet research system.

It has been possible to achicve some modest scientific contributions of
Yy .
‘national interest while maintaining’a reasonable balance in the flow of

- information. : T ' B o .

.
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Table T

Project Coordlnators and Principal Investigators
Associated with U.S./U.S.5.R. Program in Chemical Catalysis

B et R I I ts SEPEL SRR NP CEDSTENE R

.Dr. James P. Collman
_ Department of Chemistry

Catalysis by Coordination Complexes and Organo-Metallic Compounds .

Dr. Jack Halpern (Project Coordlnator)
Department of Chemistry

The University of Chlcago

5747 Ellis Avenue

Chicago, Illinois 60637

Stanford University

Stanford, California 94305

Dr. Earl L. Muetterties ) T
Department of Chemistry

- Cornell University

Ithaca, New York 14850

Dr. J. E. Bercaw and

Dr. M. Kubota

Division of Chemistry and
Chemical Engineering

- California Institute of Technology

Pasadena, California 91109

Catalytic Reactor. Modeling -

Dr. James J. Carberry (Project Coordinator)

Department of Chemical Engineering
University of Notre Dame
Notre Dame, Indiana 46556

Pr. Dan Luss

Department of Chemical Englneerlng
University of Houston

Houston, Texas 77004

Dr. Leon Lapidus
Department of Chemical Engineering
Princeton University

Princeton, New Jersey 08540

- Novosibirsk 90, U.S.S.R.

Dr. A. Ye. Shilov (Prpject Coordinator)

" Institute of Chemical Physics

U.S.S.R. Academy of Sciences
Cherviogolovka, Noginskiy Rayon
Moscow Oblast, U.S.S.R.

Dr. Yu. Yermakov

"Institute of Cata'ysis

Novosibirsk 90, U.S.5.R.

Dr. Mark E. Vol'pin
Institute of Organo-Element Compounds

" Vavilov Str. 28

Moscow 312, U.S.5.R.

Dr. M. G. Slin'ko (?roject Coordinator)
Institute of Catalysis )
U.S.S.R, Academy of Sciences

‘Novosibirsk 90, U.S.S.R.

Dr. A. S. Shmelew
Institute of Catalysis
U.S5.S5.R. Academy of Sciences 4

"Dr. G. M. Ostrovskii

Institute of Physical Chemistry, Karpov
Moscow, U.S.5.R. "
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Dr. Eugene E. Peterson

Depértment of Chemical Engineering
University of California -
Berkeley, California 94720 ’

Dr. Rutherford Aris - ‘ :
Department of Chemical Englneerlng
University of Minnesota
Minneapolis, Minnesota 55455

-9 -

In-depth Study of Selected Catalytic Systems

Dr. W. Keith Hall (Project Coordlnator)

Department of Chemistry
University of Wisconsin
Milwaukee, Wisconsin 53201

Dr. George W. Keulks
Departmnnt of Chemistry

& Laboratory for Surface Studies
University of Wisconsin
Milwaukee, Wisconsin 53201

Dr. Jobn Turkevich

"Department of Chemistry

Princeton University
Princeton, New Jersey ' 08540

Dr. Michel J. Boudart
Department of Chemical Engineering
Stanford University '

' Stanford Callfornla' 94305

Dr. W. Henry Weinberg

Department of Chemical Engincering
California Institute of. Technology
Pasadena, California 91109

Dr. John G. Larson
Research Laboratories
General Motors Corporation

3

Dr. V. I. Timoschenke

"Institute of Catalysis

U.S5.5.R. Acadeny of Sciences
Novosibirsk 90, U.S.S.R.

Dr. M. G. Slin'ko

Institute of Catalysis
U.S.S.R. Academy of Sciences
Novosibirsk 90, U.S.S.R.

" Dr..Kh. M. Minackev

Institute of Organic Chemistry
Moscow, U.S.S.R.

'D"r_.' Y. B. Kazansky,

Deputy Director

‘Institute of Organic Chemistry

Leninskiy Prospekt, 47 :
Moscow, B-~334 U.5.S.R. N

Dr. Oleg V. Krylov (Project Coordinator)
Institute of Chemical Physics
Vorobyevskoe chaussee, 2b

117334, Moscow, U.S.S.R.

"Dr. Yu. Margolis

Institute of Chemical Physics

Moscow, U.S.S.R.

Dr. V. M. Gryaznov :
Department of Physical & Colloid Chemistr
Peoples Friendship University

~Moscow, U.S.5.R.

Dr. Goldansky.
Institute of Chemical Physics
Moscow, U.S5.S.R.

.'Dr} V. I. Savchenko ' e Vﬁhbatz-'
Institute of Catalysis

Novosibirsk 90, U.S.S.R.

~
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Life Support Systems

Dr. Alvin H. Weiss (Project Coordinator)
Department of Chemical Engineering '
Worcester Polytechnic Institute
Worcester, Massachusetts 01609

Environmental Control

Dr. Viadimir Haensel (Project Coordinator)
Vice President, Science & Technology

Universal 0il Produvets
Des Plaines, Illinois . 60016

1Dr. Joe W, Highfowér

Department of Chemical Engineering
Rice University .

Houston, Texas 77001

Dr. Alexis T. Bell T Cre
Department of Chemical Engineering
University of California’

Berkeley, California 94720

- . » J'
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Dr. Michael M. Sakharov (Project Coordinz-
Institute of Chemical Physics

, Vorobyevskoye chaussee, 25

117334, Moscow, U.S.S.R.

L]

Dr. G. K. Boreskov (Froject Coordinater)

. Director

Institute of Catalysis
Novosibirsk 90, U.S.S.R.
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- s o CHEMICAL CATALY&IS RESEARCH FELLOW PROGQAM
f - April 1974 - Decenber 1975
e Man-months -
umm__?p.u.w,._“l:._ . _ - . . | 5 :
By Cooxrdinaticn Reactor . Selected Life Support Environmental
( Complexes _Modeling” Systens Systems Contrel
Us USSR US USSR "~ Us USSR Us USSR US USSR
74, and 1975 o : -
n progress 14 1/2 . 6. 4 - . 24 12 6 5 3 -
75, proposed = 6 - - - - 18 - - - - i
- R4 /| % a ¥ b/ a/ b/ 2/
Total 20 1/2° | 6 4 - 24 30 6 6 - 3 -
A ﬁ' ordination Complexes: ‘Macﬁaury, Weil, Q/ Coordination'Complexeéz Zamaraev |
agnuson, Pretzer : : ) Selected Systems: Shvets, Skliarov,.
Reactor Modeling: Bruns : Mastinin, Savchenko, Tapilin ¢
.. Seiccisd Systoms: Kibby, Notermaﬁn, Life Support Svstems: Seleznev -
Teyicxr, Cennerx, Nlﬁe¢ . : _;
Life. Suzport Svs.em Partrldgé e
Enviroamental - Control. Van Leirsbuxgh .
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. TABLE III

- PUBLICATIONS

-

. BE. L. Muetterties, B. Sosinsky and K. Zamaraev, "Cluster Catalysis II.

. Catalytic Chemistry of (Fe(CO)(C5H;)) ,'» submitted to J. Amer. Chem,

Soc.
F. J. Kirsekorn, E. L. Muetterties, L. J. Stuhl, and K. Zamaraev, "ESR

*

and Catalytic Studies of Cobalt (0)'", in press.

J. Halpern, J. A. Topich and K. Zgmaraev, "Electron ‘Paramagnetic |

Resonance Spectre and Electronic Structureé of Organobis (dimethylgly-

~ oximato)cobalt (IV) Complexes'", prepared for publlcatlon

\ L. Kuznetsov, M. R. VIacLaury, B. N. Kuznetsov, J. "P. Collman, and

" Y. I. Yermakov, ‘Hydrogenation Catalysts Contamlng Phosphine Complcxes

- of Palladmm Bound to Silica'", prepared for publication.

T. Notemtiann, G. W. Keulks, A. Skliarov, Yu. Maximov, L. Ya. Margolis,

.- and 0. V. Krylov, "The Physicochemical Proﬁerties of the Bismuth Iron

: Molybdate System', to be published in J. Catal

ey Ny o g vy -~ © e
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‘T. Notermann, G. W. Keulks A. SLllarov, A. Frolov, 0. Vinogradova,

L. Ya Margolls and 0. V Krylov, "The Phy51cochem1ca] Propertles and

Catalytic Activity of Bismuth Iron Molybdate Catalysts', submitted to

‘ .Kinet . Katal.

A. SKliarov, G. W. Keulks and O. V. ‘K-.rylov, "'Ihe-Investigation of the
Dehydrocyciization of Heptane by Thenlxodesorbtien Methods", in pre-
paration. . _

V. A. Shvets and M. ‘Bou_dart "“SR Investlgatlon of the Structure and

Properties of (Rh—Rh)+ Pairs in Rhodium Cont—aining Zcolites"_, in pre-
paration.
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V. A. Shv'eté and M. Boudart, '7Fe;romagnetic Resonance of Palladium

_ Containing Y-Zeolites'", in preparation. .

N. Yevmenenko, V. A. Seleznev, Ya. B. ‘Ghorqchvatskii, M. M. Sakharov,
0. V. Krylov, and A, H. We‘is‘s, “Comparison of Pb (OH)2 and Ca(CH) 2 pH.
Effécts in Formaldehyde Condensation', in pi‘eparation.

V A. Seleznev, T. Chomenko, M. M. Sakharov, and A. H. Welss , ""In-

- herent pH Lm1tat10ns in Catlon Selectlve Base Cata1y51s", in prepa-

';12.

: ratlon.

V. A. Seleznev and A. H. Weiss , 'pH Effec‘rs in Fomaldehyde Condensa-

Y
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